argued that the subkilometer scale irregularities are due to collisional electrostatic modes excited in a partially ionized plasma in the presence of she•r in the p•rallel ion flow. In this paper we describe results of a laboratory investigation of the effects of neutral-particle collisions on the parallel velocity shear instability, performed using a double-ended Q machine. The critical value of the shear dvo/dx, the derivative of the field-aligned ion flow with respect to the transverse (to B) coordinate, is determined and compared with theoretical predictions.
, and with turbulence in the solar wind [Migliuolo, 1984] . In all of these cases, particle collisions are negligible because of the low plasma density and the absence of a neutral gas.
However, it has been argued Coppi, 1988, 1989 ] that a collisional version of the parallel velocity shear instability is capable of accounting for the shortwavelength portion of the density and electric field fiucCopyright 1997 by the American Geophysical Union.
Paper number 97JA02500.
0148-0227/97/97 JA-02500509.00 tuation spectra observed [Basu et al., 1984] in the F region of the Earth's ionosphere, near auroral arcs, at altitudes where collisions of ions and neutral atoms are important.
In this paper we report on the experimental study of the collisional parallel velocity shear instability, performed with an experimental arrangement similar to that of D'Angelo and yon Goekr [1966] , except that the neutral gas pressure could be varied over a wide range to explore the effect of collisions. Our results are in general agreement with the predictions of Basu and Coppi [1988, 1989] .
In section 2 we give a brief summary of Basu and Coppi's [1988, 1989] predictions. Section 3 describes the experimental setup and the diagnostics used in the experiment, while section 4 presents the experimental results. The conclusions are given in section 5.
Theory
Basu and Coppi [1988, 1989] 
Experimental Setup and Diagnostics
The experiments were performed in the Iowa doubleended Q machine (IQ-2) [Motley, 1975] when the shear is expected to be absent or significantly reduced, the oscillation amplitude in the shear layer is also significantly reduced. These measurements were performed at a neutral gas pressure of ~10 -6 torr, so that ion-neutral collisions were unimportant. An important point to realize is that the DC floating potential profiles show that there is hardly any change in the spatial distribution of the potential with the ring plus disk bias. This is seen in Figure 2 , where the DC radial floating potential profiles are the same for bias voltages of-2 and + 1 V (the same is also seen to be the case at high pressures). Thus we can conclude with some confidence that the observed oscillations (Figure 2a) 
High Pressure (Collisional Mode)
The experimental results discussed so far refer to a situation in which the neutral gas pressure is ~ 10 -s tort, the mean-free path for ion-neutral collisions In interpreting the results in Figure 5 , one needs to keep in mind that there may be at least two effects that could contribute to the observed drop in wave amplitude as the pressure is increased. One effect is the wave damping due to ion-neutral collisions, which is the main subject of the present investigation. The other effect arises from a possible variation of the field-aligned ion velocity profile, and thus of the shear, as the pressure is increased. To separate the two effects, velocity profiles at several pressures were measured by measurements of •b• and •b2 and by using (3).
As the gas pressure is increased from ~ 10 -6 to ~ 10 -3 torr, one notices some decrease in the magnitude of ( The ring and disk were removed from the device, and the plasma, generated only on hot plate 1, was terminated at the opposite end by a metal plate biased at -5 V to collect ions. The one-sided, I cm diameter probe was mounted on the axial probe drive to "look" toward hot plate I and was used to collect either the ion saturation current (ion flux) or the electron saturation We have presented here an experimental study of the collisional parallel velocity shear instability. The work was performed in a Q machine with essentially the same experimental setup employed by D'Angelo and von Goeler [1966] . In general agreement with Basu and Coppi [1988, 1989] we find that, in order for the instability to be excited, it is required that the parameter T = (dv/dr)/quin is larger than unity.
